Ethanol- and acetaldehyde-induced cholinergic imbalance in the hippocampus of Aldh2-knockout mice does not affect nerve growth factor or brain-derived neurotrophic factor.
Neurotrophins, including nerve growth factor (NGF) and brain-derived neurotrophic factor (BDNF), play an important role in the maintenance of cholinergic-neuron function. The objective of this study was to investigate whether ethanol (EtOH)- and acetaldehyde (AcH)- induced cholinergic effects would cause neurotrophic alterations in the hippocampus of mice. We used Aldh2 knockout (Aldh2-KO) mice, a model of aldehyde dehydrogenase 2 (ALDH2)-deficiency in humans, to examine the effects of acute administration of EtOH and the role of AcH. Hippocampal slices were collected and the mRNA and protein levels of choline acetyltransferase (ChAT), acetylcholinesterase (AChE), NGF and BDNF were analyzed 30 min after the i.p. administration of EtOH (0.5, 1.0, or 2.0 g/kg). We show that treatment with 2.0 g/kg of EtOH decreased ChAT mRNA and protein levels in Aldh2-KO mice but not in wild-type (WT) mice, which suggests a role for AcH in the mechanism of action of EtOH. The administration of 2.0 g/kg of EtOH increased AChE mRNA in both strains of mice. EtOH failed to change the levels of NGF or BDNF at any dose. Aldh2-KO mice exhibited a distinctly lower expression of ChAT and a higher expression of NGF both at mRNA and protein levels in the hippocampus compared with WT mice. Our observations suggest that administration of EtOH and elevated AcH can alter cholinergic markers in the hippocampus of mice, and this effect did not change the levels of NGF or BDNF.